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Fluorescein labeling of the tHBcAg nanoparticles
The primary amine groups of Lys residues of tHBcAg at positions 7 and 96 were labelled using the amine-selective NHS-fluorescein reagent (Thermo Scientific, Rockford, IL, USA). The labeling procedure was performed as recommended by the manufacturer. The non-reacted NHS-fluorescein molecules were removed by dialysis against sodium phosphate buffer (25 mM NaH2PO4/Na2HPO4, pH 7.4) containing NaCl (150 mM) at 4 ℃. In this experiment, the labeling reaction was performed at pH 7.4 to avoid the protonation of the α-amine at the N-terminal end of tHBcAg which limits the labeling of fluorescein molecules at the ε-amine of the Lys side chains.
Fluorescein-labelled tHBcAg nanoparticles were cross-linked with the pentadecapeptide and then conjugated with folic acid (FA) as described earlier. 
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